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IN THE UNTTRD STATES PATENT & TRADEMARK OFFICE 
IN RE APPLICATION OF: : 
WOLFGANG HUEBINGER ET AL. : 

SERIAL NO: NEW U.S. PCT APPLN. : ATTN: APPLICATION BRANCH 
(Based on PCT/EP99/07639) 

FILED: HEREWITH : 

FOR: COUNTERCURRENT STRIPPING 
PIPE 

PRELIMINARY AMENDMENT 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

Prior to a first examination on the merits, please amend the above-identified 
application as follows: 

IN THE CLAIMS 
Please cancel Claims 1-11 without prejudice. 
Please add new Claims 12-28 as follows: 

-12. (New) A countercurrent stripping pipe for removing volatile organic 
constituents from reaction products, comprising: 

a column pipe composed of a plurality of pipe sections connected to one another by 
flange connections, in which pipe sections trays are arranged, a plurality of successive trays 
being connected to one another to form at least two separate inserts which can be removed 
from the column pipe; 



first connections for supplying and removing the reaction products; and 
second connections for supplying and removing at least one stripping agent in 
countercurrent to the reaction products. 

13. (New) A countercurrent stripping pipe as claimed in claim 12, wherein up to 10 
inserts are arranged in the column pipe. 

14. (New) A countercurrent stripping pipe as claimed in claim 13, wherein each 
insert has from 3 to 10 trays. 

15. (New) A countercurrent stripping pipe as claimed in claim 13, wherein each 
insert has from 4 to 7 trays. 

16. (New) A countercurrent stripping pipe as claimed in claim 13, wherein each 
insert has 6 trays. 

17. (New) A countercurrent stripping pipe as claimed in claim 12, wherein a 
diameter of the trays of one insert corresponds substantially to an internal diameter of the 
column pipe. 

18. (New) A countercurrent stripping pipe as claimed in claim 17, wherein the 
diameter of the trays of the one insert is from 100 to 2500 mm. 

19. (New) A countercurrent stripping pipe as claimed in claim 17, wherein the 
diameter of the trays of the one insert is from 500 to 1600 mm. 

20. (New) A countercurrent stripping pipe as claimed in claim 17, wherein a distance 
between successive trays in an insert is from 200 to 1000 mm. 

21 . (New) A countercurrent stripping pipe as claimed in claim 1 7, wherein a distance 
between successive trays in an insert is from 400 to 600 mm. 



22. (New) A countercurrent stripping pipe as claimed in claim 12, further comprising 
a widened column top configured to be removable. 

23. (New) A countercurrent stripping pipe as claimed in claim 12, further comprising 
a widened column top including an aperture which can be closed and whose diameter is 
configured to permit removal of the inserts. 

24. (New) A countercurrent stripping pipe as claimed in claim 12, wherein internal 
diameters of successive pipe sections decrease from top to bottom and a removable insert is 
arranged in each pipe section. 

25. (New) A countercurrent stripping pipe as claimed in claim 24, wherein the inserts 
lie on steplike connecting regions between each pair of successive pipe sections. 

26. (New) A countercurrent stripping pipe as claimed in claim 12, wherein the inserts 
stand on top of one another in the column pipe. 

27. (New) The use of a countercurrent stripping pipe as claimed in claim 12 for 
removing residual volatiles from polymer dispersions. 

28. (New) The use of a countercurrent stripping pipe as claimed in claim 12 for 
replacing an organic solvent of a polymer solution by water.-- 

IN THE ABSTRACT 
Please delete the original Abstract sheet page 17 in its entirety and insert therefor: 

-ABSTRACT OF THE DISCLOSURE 
A countercurrent stripping pipe for removing volatile organic constituents from 
reaction products, having a column pipe composed of a plurality of pipe sections, in which 
trays are arranged. First connections supply and remove the reaction products and second 



connections supply and remove at least one stripping agent in countercurrent to the reaction 
products. A plurality of successive trays in each case are joined to one another and form at 
least two inserts which can be removed from the column pipe.— 

REMARKS 

Favorable consideration of this application, as presently amended, is respectfully 
requested. 

The present preliminary amendment is submitted to place the above-identified 
application in more proper format under United States practice. By the present preliminary 
amendment original Claims 1-11 have been cancelled and new Claims 12-28 are presented 
for examination. New Claims 12-28 are deemed to be self-evident from original Claims 1-11 
and thus are not deemed to raise any issues of new matter. A new Abstract believed to be in 
more proper format under United States practice is also submitted herein. 



The present application is believed to be in condition for a full and thorough 
examination on the merits. An early and favorable consideration of the present application is 
hereby respectfully requested. 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 




Gregory J. Maier 
Registration No. 25,599 
Attorney of Record 
Surinder Sachar 
Registration No. 34,423 
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Countercurrent stripping pipe 

5 The present invention relates to a countercurrent stripping pipe 
for removing volatile organic constituents from reaction pro- 
ducts, especially from polymer solutions and polymer dispersions. 

In the course of production processes in the chemical industry, 

10 products are formed which still contain unwanted volatile organic 
components. In the case of polymerization processes, for instan- 
ce, a very wide variety of impurities may remain in the reaction 
product, examples being residual monomers resulting from incom- 
plete conversion of the starting materials, saturated, unpolyme- 

15 rizable compounds entrained with the starting materials, and pro- 
ducts of low molecular mass originating from secondary reactions. 
These volatile organic constituents often have a very intense 
odor and in some cases may even be injurious to health. Polymer 
dispersions in particular, however, have found numerous applica- 

20 tions in which an odor nuisance is inadmissible. As typical of 
such applications there may be mentioned interior applications, 
where polymer dispersions are employed, for example, as tile ad- 
hesives or carpet adhesives or in film-forming resins. Odorless 
polymer dispersions are also required by the paper industry, for 

25 example, in the form of paper coating dispersions, or in the form 
of pressure-sensitive adhesive dispersions. Finally, the cosme- 
tics industry, to produce hair gels, for instance, or the textile 
industry, to produce coating compositions for nonwovens, for in- 
stance, makes use of polymer dispersions which are not permitted 

30 to have any substantial inherent odor. As a result, for many ap- 
plications, but especially for interior applications and in the 
foodstuffs or cosmetics sector, it is necessary to remove resi- 
dual volatiles from polymers as far as is possible. 

35 For removing the volatile organic constituents from reaction pro- 
ducts - for example, from polymer solutions or from aqueous poly- 
mer dispersions and suspensions prepared by free-radical polyme- 
rization of vinyl-type monomers - deodorization processes have 
been developed. In addition to chemical processes, which usually 

40 affect only the unsaturated compounds, however, use is made pre- 
dominantly of stripping processes, in which a stripping gas is 
passed through the suspension or dispersion. Stripping gases em- 
ployed include air, oxygen, nitrogen, supercritical carbon dioxi- 
de, ozone, and water vapor. Also known are processes in which 

45 chemical deodorization is followed by a physical deodorization 
with the aid of a stripping process. 
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DE-C-12 48 943, for example, describes an apparatus for batchwise 
removal of odoriferous substances from aqueous polymer disper- 
sions. Here, the dispersion is charged to a vessel and the unwan- 
ted components are expelled by introducing steam at the bottom of 
5 the vessel. 

For larger amounts of dispersions to be treated, continuous co- 
lumn processes are being employed increasingly. 

10 The Applicant's International Patent Application WO 97/45184, for 
example, describes a column and a process for deodorizing disper- 
sions. Here, the dispersion is treated with steam in a counter- 
current column comprising dual-flow trays and/or cross-flow 
trays, the steam, with a pressure of 0.1 - 0.7 bar, being intro- 

15 duced into the column in countercurrent to the dispersion. With 
the countercurrent column described in WO 97/45184 it is possible 
to simplify the column trays and increase the specific through- 
put. The known countercurrent columns are produced in one piece, 
with the trays being subsequently screwed onto welded-in support 

20 rings . 

A construction of this kind, however, is subject to disadvanta- 
ges. Since dispersions readily form films and coagulum, frequent 
cleaning of the trays is required. Since the trays are firmly 

25 screwed down in the column and removal of the individual trays is 
extremely time-consuming, the stripping column has to be provided 
with a manhole and at least one cleaning aperture per tray. Using 
such a manhole, an operative is able to clean the associated tray 
and the adjacent wall areas extending to the next tray, using a 

30 high-pressure water jet. In this case it is necessary to operate 
with water pressures of up to 2000 bar, which is associated with 
considerable risk to a cleaning operative working within a very 
confined space. The provision of a manhole necessitates, in addi- 
tion, a tray spacing of at least 600 mm and a column diameter of 

35 about 1 m. For effective separation, this results in column 
heights of more than 20 m and an internal volume of at least 
25 m 3 . With typically from 25 to 30 trays, this results in complex 
columns having a total of more than 100 ports, manholes and clea- 
ning covers . These ports and covers are potential dirt traps . The 

40 cleaning of the trays in the installed state, as well, proves to 
be complex and labor intensive. Changing the tray geometry (dual- 
flow trays or cross-flow trays or trays with a different perfora- 
tion pattern, for different throughputs) results in column down- 
time of several weeks. 

45 
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For deodorizing relatively small batches of product, furthermore , 
there is the disadvantage that comparatively small volumes of 
dispersion must be pumped through a relatively large and complex 
apparatus . 

5 

It is an object of the present invention to simplify the con- 
struction of the countercurrent column known from WO 97/45184 wi- 
thout detriment to its high specific throughput in order in par- 
ticular to ensure greater ease of cleaning and of tray replace- 
10 ment. In addition, the apparatus of the invention should also be 
suitable for deodorizing relatively small batches of product. 

We have found that this object is achieved by the countercurrent 
stripping pipe having the features of the present main claim. Ad- 
15 vantageous embodiments of the invention are provided by the subc- 
laims . 



The present invention therefore provides a countercurrent strip- 
ping pipe for removing volatile organic constituents from reac- 

20 tion products, comprising a column pipe which is composed of a 
plurality of pipe sections and in which trays are arranged, 
connections for supplying and removing the reaction products and 
connections for supplying and removing at least one stripping 
agent in countercurrent to the reaction products, a plurality of 

25 successive trays being connected to one another to form at least 
two separate inserts which can be removed from the column pipe. 

DE 1 519 672 and Swiss Patent CH 562 046 describe fractionating 
columns having trays connected to form removable inserts. The use 
30 of such tray inserts in countercurrent stripping pipes, however, 
is not disclosed by these documents. Furthermore, said prior art 
proposes joining all of the trays to form a single insert. The 
modular design provided in accordance with the invention, with a 
plurality of inserts, is not described in the prior art. 

35 

The countercurrent stripping pipe of the invention combines nume- 
rous advantages : 

The trays of the stripping pipe can be replaced or removed from 
40 the pipe without prolonged plant shutdown. Whereas in the case of 
conventional stripping columns the individual trays must first be 
unscrewed from their respective support rings, in the case of the 
stripping pipe of the invention the complete inserts can be lif- 
ted in succession from the pipe. It is therefore possible to 
45 clean the inserts outside the pipe, which represents a safety ad- 
vantage for the cleaning operatives. It is also possible to in- 
stall inserts held ready as replacements, immediately after the 
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soiled inserts have been removed. This tray changeover requires 
just a few days' shutdown of the plant, whereas with a comparable 
conventional countercurrent column the changeover of the fixed 
trays entails at least a two week downtime period. 

5 

In addition, however, this also removes the need to provide a se- 
parate manhole and associated cleaning ports for each tray in the 
stripping pipe of the invention. In contrast to the known strip- 
ping columns, therefore, the stripping pipe of the invention, 

10 despite a comparable number of trays, is distinguished by a dra- 
stic decrease in the number of connection ports. Depending on the 
embodiment, only about 20 to 30 ports will be present, these 
being primarily connections for temperature or pressure monito- 
ring means, inspection windows, or connections for taking sam- 

15 pies. 

This simpler constructional design also facilitates the cleaning 
of the stripping pipe, since the reduction in the number of ports 
is accompanied by the omission of many of the poorly accessible 
20 and difficult-to-clean regions which are present on the inside of 
conventional columns . 

The simplified design proposed by the invention is also intended 
to be emphasized by the terminology used here: owing to the few 
25 externally visible ports, the countercurrent stripping pipe of 
the invention really does have the character of a simple "pipe", 
whereas the known stripping columns, with their numerous ports, 
covers and connections, have the typical appearance of a tray 
""column" . 

30 

In accordance with the invention, the trays can be connected to 
form inserts in a wide variety of ways. For example, it is possi- 
ble to screw the trays to one another with the aid of threaded 
rods. Preferably, however, the trays are welded with the aid of 
35 metal connecting plates, which results in particularly stable in- 
serts . 

The outer periphery of the inserts may carry guide means, such as 
rollers or gliding elements, so that they can be lifted out of 
40 the stripping pipe with no risk of damage. 

The inserts can be fixed in the stripping pipe. With particular 
preference, however, they are simply placed atop of one another 
or placed on or hung from suitable mountings in the pipe. 
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Preferably from 2 to 10 of these inserts are arranged in the co- 
lumn pipe, in which case each insert will then have preferably 3 
to 10 trays, more preferably from 4 to 7 trays. Particular prefe- 
rence here is given to 6 trays per insert. With fewer trays per 
5 insert the number of inserts required becomes too great, which 
makes tray removal more complicated again. A greater number of 
trays per insert makes the individual inserts heavier and more 
difficult to handle. 

10 The diameter of the trays of an insert advantageously corresponds 
essentially to the internal diameter of the column pipe and is 
preferably from 100 to 2500 mm, with particular preference from 
500 to 1600 mm. The necessary play between the outer periphery of 
a tray and the inner wall of the pipe can be compensated by ela- 

15 stic sealing lips which run around the outer periphery of the 
tray. 

The distance between successive trays in an insert can be, for 
example, from 200 to 1000 mm, preferably from 400 to 600 mm. An 
20 insert will then typically have a height of between 2 and 3 me- 
ters . 

in the case of relatively small embodiments of the apparatus of 
the invention, the head of the column, which is widened if desi- 
25 red, can be designed so as to be removable. Alternatively, it may 
have an opening which can be closed by means of a removable cover 
and whose diameter is sufficient to allow removal through the 
aperture of the inserts with the aid of a lifting tool. 

30 The column pipe of the invention is composed of two or more pipe 
sections. Each pipe section is preferably assigned one insert; in 
other words, the length of the pipe section and the height of the 
insert are matched to one another. 

35 In accordance with a first embodiment, the internal diameters of 
succeeding pipe sections decrease from top to bottom, the inter- 
nal diameter of a pipe section remaining essentially constant 
over its length. Arranged in each pipe section, then, is an in- 
sert which can be removed through the upper aperture of the co- 

40 lumn pipe and whose trays have a diameter matched to the corres- 
ponding pipe section. By virtue of the upwardly widening strip- 
ping pipe, the individual inserts can be removed without risk of 
jamming. 

45 In this embodiment, the inserts preferably lie on steplike con- 
necting regions between each pair of successive pipe sections, on 
a widened flange piece, for instance. Alternatively, the inserts 
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may stand on top of one another in the column pipe. This variant 
is preferred in the case of relatively small columns in particu- 
lar. In small and compact columns where the individual pipe sec- 
tions can be separated from one another without problems it is 
5 also possible to clamp the individual inserts into the flange 
connections between the pipe sections . 

The column head can be designed as a gravity separator for foam 
and entrained droplets of liquid. In this case the internal dia- 

10 meter of the head will be greater than that of the column pipe . 
In its lower region, the column may have an extension of about 1 
to 4 meters in length which constitutes the column bottom. The 
deodorized reaction products are collected in this column bottom. 
Normally, the column bottom serves as an initial charge for sub- 

15 sequent process stages. 

The trays employed can be dual-flow trays and/or cross-flow 
trays. Trays of this kind and their design are described, for ex- 
ample, in Klaus Sattler, "Thermische Trennverfahren", VCH 1988. 

20 Dual-flow trays are particularly preferred here since their con- 
struction does not endow them with any dead zones: this first re- 
duces the expense of cleaning and second permits smaller column 
cross sections. Because of the greater efficiency, it is also 
possible to reduce the number of trays and thus the column 

25 height. 

Stripping agents which can be used are preferably gaseous sub- 
stances such as air, oxygen, nitrogen, supercritical carbon dio- 
xide, and ozone. In the case of the countercurrent stripping pipe 

30 of the invention, however, particular preference is given to use 
of steam as stripping agent. The steam is preferably introduced 
into the column bottom by way of one or more connection ports and 
is drawn off at the top of the column. Each of these connection 
ports preferably has a pneumatically operable valve with a down- 

35 stream distributor means with which the steam can be introduced 
into the column bottom through numerous fine orifices. 

The reaction products for deodorization are fed in the upper re- 
gion of the column pipe, preferably in the enlarged head of the 
40 column. With particular preference, the reaction products are in- 
troduced tangentially into the column head about midway up its 
vertical extent. By virtue of this measure it is possible to 
achieve a drastic reduction in foaming. 

45 The apparatus of the invention can be deployed to particular ad- 
vantage to prepare polymer dispersions or polymer suspensions ha- 
ving a low VOC content (VOC = volatile organic compounds). For a 
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detailed description of the preparation and deodorization of pre- 
ferred dispersions which can be treated with the countercurrent 
stripping pipe of the invention, reference may be made to the 
disclosure content of the Applicant's International Application 
5 WO 97/45184, which is expressly incorporated herein by reference. 

The countercurrent stripping pipe of the invention is also suita- 
ble with particular advantage for replacing the organic solvent 
of a polymer solution by water. 

.0 

The present invention is elucidated in more detail below with re- 
ference to preferred embodiments depicted in the attached dra- 
wings , 



15 wherein 



Figure 1 shows a diagram of a first countercurrent stripping pipe 
of the invention suitable especially for relatively small 
batches of product; 

20 

Figure 2 shows a cutaway of the stripping pipe of Figure 1 in 

lengthwise axial section with inserts inserted therein 
and standing one atop another; 



25 Figure 3 shows a diagram of a second stripping pipe of the inven- 
tion suitable for large batches of product; 

Figure 4 shows a cutaway of the stripping pipe of Figure 3 in 
lengthwise axial section with an insert lying on it; 

30 

Figure 5 shows a detail of Figure 4, on an enlarged scale; 

Figure 6 shows a cutaway of a stripping pipe of the invention in 
lengthwise axial section, in which cross-flow trays are 
35 used instead of dual-flow trays; 

Figure 7 shows a plan view of a dual-flow tray; 

Figure 8 shows a plan view of a cross-flow tray; and 

40 

Figure 9 shows a prior art stripping column. 

Referring to Figure 9, the design of a conventional stripping co- 
lumn will be explained first of all. The known stripping column 
45 400 consists of a column pipe 401 which is manufactured from one 
piece and in which 30 trays 402 having a diameter of 1500 mm are 
arranged. The trays are screwed onto support rings (not visible 
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in the drawing) which are welded in the column pipe 401. The 
stripping column 400 has a widened column top 403 and a likewise 
widened column bottom 404. Top and bottom each have a diameter of 
2300 mm. The overall height of the known stripping column is 2 6.2 
5 m, with a volume of 57 m 3 . The dispersion containing residual vo- 
latile impurities or a solvent-based polymer solution is passed 
into the column through an entry port 405 at the height of the 
topmost column 402a. At the same time, steam is blown in through 
a plurality of ports 406 at the column bottom 404, and this steam 

10 ascends within the column pipe in countercurrent to the disper- 
sion and expels the residual volatiles from the dispersion, in 
the case of a polymer solution, the organic solvent is driven 
from the solution and replaced by water. Steam and residual vola- 
tiles or organic solvent leave the column 400 via an exit port 

15 407 at the column top 403, said port being under a slight subat- 
mospheric pressure. Efficient mixing of the dispersion or polymer 
solution with the ascending steam takes place on the trays 402. 
The decontaminated dispersion or polymer solution with replace- 
ment solvent leaves the column at the product outlet 408 in the 

20 column bottom 404. 

Since dispersions readily form films and coagulum, the trays re- 
quire frequent cleaning. For this purpose, each tray 402 in the 
known column is assigned a manhole 409 having a diameter of 500 

25 mm and at least one cleaning port 410, the cleaning port in the 
present case having a diameter of 200 mm. Through the manhole 
409, cleaning operatives are able to clean the associated tray 
402 and the wall region of the column pipe 4 01 that lies directly 
above said tray 402 using a high-pressure water jet. However, 

30 this cleaning procedure is very complex and, because of the water 
pressures of 2000 bar or more that are used, is dangerous. Furt- 
hermore, cleaning is never perfect since the numerous ports on 
the pipe, in the present case totaling 108, are dirt traps which 
are virtually impossible to clean thoroughly. 

35 

In contrast, the stripping pipe of the invention, which is 
illustrated below, has a substantially simpler design and permits 
rapid and thorough cleaning. 

40 A first embodiment of the stripping pipe of the invention is 

shown in Figure 1. Even in the diagram of Figure 1, the stripping 
pipe 100 of the invention exhibits a substantially simpler design 
than the conventional stripping column of Figure 9 . This first 
variant of the invention is used in particular to treat relative- 

45 ly small batches of product. In the column pipe 101, a total of 
18 trays 102 having a diameter of 800 mm are arranged. The column 
top 103 is widened to a diameter of 1800 mm and serves as a sepa- 
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rator for entrained droplets of product. The column top also hou- 
ses the product inlet 105, which in the example depicted emerges 
tangentially about midway up the vertical extent of the column 
top. A tangential feed of this kind prevents excessive foaming 
5 when, for example, dispersions are being fed in. The polymer so- 
lution or dispersion fed in flows downward in the column pipe 101 
through the trays 102, while steam fed in in countercurrent in 
the extended column bottom 104 by way of an entry port 106 is 
passed upward. Steam and entrained residual volatiles leave the 
10 column at the column top 103 via an exit port 107 which is sub- 
ject to subatmospheric pressure. The stripped dispersion or the 
polymer solution freed from the organic solvent leaves the strip- 
ping pipe 100 by way of one or more product outlets 108 provided 
laterally at the column bottom. 

15 

In contrast to the prior art, the column pipe 101 of the strip- 
ping pipe of the invention is composed of a plurality - in the 
example of Figure 1, a total of three - pipe sections 101a, 101b 
and 101c. In the present case, the three pipe sections have the 
20 same internal diameter. 

Groups of six trays 102 are brought together to form inserts 
111a, 111b and 111c. In contrast to the prior art stripping co- 
lumns, the trays 102 are not fixed to the column pipe but instead 

25 are designed as removable inserts. In the example depicted, pre- 
cisely one insert 111a or 111b or 111c, respectively, is assigned 
to each pipe section lOla-lOlc. The individual pipe sections are 
connected to one another, to the column top 103 and the column 
bottom 104, respectively, by means of flange connections 

30 112a-112d. 

One possible design of an insert, and the arrangement of the in- 
serts in the column pipe 101, are now explained in more detail 
with reference to Figure 2, which depicts an enlarged cutaway of 

35 the stripping pipe of Figure 1. Figure 2 shows the bottommost pi- 
pe section 101c with the insert 111c arranged in it. For clarity, 
the middle region of the pipe section 101c with the three further 
trays of the insert 111c is not depicted. The trays 102 of the 
insert 111c are welded together with six elongate metal plates 

40 113, arranged at the external periphery of the trays, to form the 
insert. Arranged at the top end of the insert 111c are cross- 
struts 114 which run together in an adapter 115. The adapter 115 
is designed such that it is able to cooperate with automatic lif- 
ting tongs, which are not shown here but are introduced into the 

45 column pipe 101 from above. 
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In the example depicted, the individual inserts are stacked atop 
one another. In Figure 2 it can be seen that the bottommost in- 
sert 111c sits on the support port 116 which is welded to the in- 
side of the extended bottom 104. The total length of the insert 
5 corresponds essentially to the length of the associated pipe sec- 
tion. The overlying insert 111b is situated on the bottommost in- 
sert 111c; in the embodiment depicted, rods provided on the lower 
face of the insert 111b engage in corresponding centering reces- 
ses on the top face of the insert 111c. The inserts themselves 

10 are not connected to the column pipe 101. For introducing and re- 
moving the inserts, the column top 103 is lifted and automatic 
lifting tongs engage in the adapter 115 of the topmost insert 
111a, which is shaped like the insert 111c depicted in Figure 2; 
the tongs then lift the insert 111a from the underlying insert 

15 111b and pull it upward out of the pipe. In the same way, final- 
ly, the inserts 111b and 111c are lifted in succession from the 
pipe. To aid introduction and removal, the outer periphery of 
each insert bears a plurality of sliding elements 117 made of po- 
lytetraf luoroethylene (PTFE) . There is a generally a certain play 

20 between the external periphery of the trays 102 and the internal 
wall of the column pipe 101. Therefore, in order to seal off the 
resultant space, on the external periphery of each tray 102 there 
is an elastic lip seal 118 which is indicated only in diagramma- 
tic form in Figure 2 but can be made out more clearly in the va- 

25 riant depicted in Figure 5. 

In the stripping pipe of the invention, if the trays become soi- 
led, they can simply be removed and cleaned thoroughly and safely 
outside the pipe. Accordingly, the column pipe is of very simple 

30 design, since there is no longer any need for manholes for each 
tray and the numerous cleaning ports. The column pipe has a num- 
ber of inspection windows 119 through which it is possible to mo- 
nitor the introduction and removal of the inserts and, in opera- 
tion, to monitor any possible clogging of the trays, and also a 

35 number of measuring ports and ports for removing samples. In to- 
tal there are only 25 connecting ports. This also makes the clea- 
ning of the stripping pipe substantially simpler than the clea- 
ning of the stripping columns of the prior art. A further advan- 
tage of the simplified constructional design are the lower pro- 

40 duction costs for the stripping pipe of the invention. 

In the case of three inserts, the total height of the stripping 
pipe 100 of Figure 1 is about 12 m. The stripping typically takes 
place at temperatures of from 50 to 90°C. The embodiment depicted 
45 is also suitable for variants having two or four inserts. 
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Figure 3 shows a second embodiment of the stripping pipe of the 
invention. Components which correspond to those already elucida- 
ted in connection with Figure 1, or which fulfill the same func- 
tion, are labeled with the corresponding reference numerals rai- 
5 sed by 100, and are not elucidated in any further detail at this 
point. The column pipe 201 of the stripping pipe 2 00 of the in- 
vention is divided, in the embodiment shown, into four pipe sec- 
tions 201a to 201d, which are flange-connected to one another, 
each pipe section containing an insert 211a-d consisting of 6 

10 trays 202. The trays 202 of an insert are at a distance of 400 mm 
from one another. Arranged in the column bottom 204 is a single, 
firmly anchored tray 220 which is accessible by way of a manhole 
209. Overall, therefore, the stripping pipe 200 has 25 trays 202. 
Again, the product is supplied by way of an inlet port 205 which 

15 opens tangentially into the column top 203. The product is remo- 
ved by way of a central port 2 08 at the base of the column bottom 
204. Also provided at that point, again, are connections 206 for 
the introduction of steam, which is taken off at the column top 
via the port 207. 

20 

In this embodiment, the individual pipe sections have different 
diameters decreasing from top to bottom. In the example depicted, 
the topmost pipe section 201a has a diameter of 1150 mm while the 
bottommost pipe section 201d has a diameter of only 1000 mm. The 
25 diameter of the column top 203 is 1800 mm and the total height of 
the stripping pipe is 16.2 m. Again, inspection windows 219 are 
provided on the individual pipe sections . 

In one variant (not shown) of the stripping pipe of Figure 3, 
30 four inserts each with six trays are provided, said trays being 
arranged at a distance of 600 mm and having diameters of from 
1600 mm to 1450 mm. This larger stripping pipe has an overall 
height of about 22 m. 

35 In contrast to the variant of Figures 1 and 2, the inserts 

211a-211d in this second variant lie on step-shaped projections 
of the flange connections 212a-d, as is clear in particular from 
the diagram of Figure 4 and the detailed view of Figure 5, in 
which the projection formed in the region of flange 212b can be 

40 seen, the extended topmost tray 202 of the insert 211b lying on 
said projection. For one of the trays 202, Figure 5 also shows in 
more detail the elastic lip seal 218 at the tray periphery. 

By virtue of the upwardly increasing diameter of the individual 
45 pipe sections, the individual inserts can easily be removed in 
succession from the column pipe using lifting tongs which engage 
on the adapter 215. Here again, the introduction and removal of 
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the inserts is facilitated by means of gliding elements 217 which 
are provided on the longitudinal profiles 213 and/or cross-profi- 
les 214 which connect the trays of one insert. In this larger va- 
riant of the stripping pipe of the invention, it is advantageous 
5 not to remove the entire column top. Instead, the column top has 
an opening which can be closed by means of a removable lid 221 
and through which the inserts can be removed. 

In the exemplary embodiments of Figures 1 to 5 so far, the trays 
10 have been designed as so-called dual-flow trays. Figure 6 now 
shows a variant in which a stripping pipe of the invention is 
provided with cross-flow trays 302. In the cutaway of the strip- 
ping pipe that is depicted, a column section 301 can be seen bet- 
ween two connecting flanges 312a and 312b. The column section 301 
15 accommodates an insert consisting of a plurality of cross-flow 
trays 302 connected to one another. In the example depicted, the 
trays 302 are connected to one another by threaded rods 324a fi- 
xed by a locknut at the ends. The insert is stabilized, in addi- 
tion, by means of support rings 325a running round it. An over- 
20 flow shaft 322 connects each pair of cross-flow trays 302 lying 
one above the other. The shaft 322 opens into a pot 323 arranged 
on the lower tray. 

Figure 6 shows a further variant of the arrangement of an insert 
25 consisting of two or more trays in the associated column section: 
the support ring 325a of the insert is clamped in the flange con- 
nection 312a of two column sections. It can be seen that the up- 
per insert does not lie directly on the lower insert held toge- 
ther by the rods 324b and the support ring 325b. This variant is 
30 particularly suitable for very small columns where the flange 

connections between the column sections can be undone quickly and 
the insert can be lifted from the column section. In this case 
too, cleaning is substantially easier than in the case of known 
stripping columns, since here again a complete insert, typically 
35 with six trays, can be removed in one go from the pipe. 

The basic design of dual-flow and cross-flow trays is depicted in 
Figures 7 and 8 . 

40 Figure 7 shows a plan view of a dual-flow tray 202 which can be 
used in the apparatus of the invention. Approximately 16% of the 
total area of the tray is formed by about 600 holes 226 having an 
average diameter of from 10 to 50 mm. 

45 For comparison, Figure 8 shows the plan view of a cross-flow tray 
326 which in its middle region possesses numerous holes 306 whose 
diameter is smaller than that of the holes of a dual-flow tray 
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and is typically from 2 to 10 mm. A considerable part of the sur- 
face of the tray is accounted for by the downcomer shaft 322, 
which connects the tray 302 with a tray lying below it, and by a 
pot 323 into which the downcomer shaft of the upper tray emerges, 
5 as is evident more precisely, in particular, from the lengthwise 
section of Figure 6. It can be seen that the specific throughput 
of such a tray is lower than that of a dual-flow tray, since in 
the case of the cross-flow tray the area through which gas is 
able to flow is lower on account of the areas occupied by the 
10 shaft and pot. Consequently, dual-flow trays are generally pre- 
ferred for use in the apparatus of the invention. 

The invention is elucidated in more detail by the following exam- 
ples . 

15 

Example 1 : 

A variant of the apparatus of Figure 1 consisted of a separator 
having a diameter of 1400 mm onto which two tube sections, 2800 

20 and 3260 mm long respectively, with a nominal diameter of 500 mm 
had been flanged. Two inserts were installed, with five and six 
cross-flow trays respectively, each of which trays was at a di- 
stance of 400 mm from its neighbor. The shafts were pipes having 
nominal diameters of 100 mm, which projected 100 mm upward from 

25 the respective tray and extended down by 50 mm on the tray below. 

These cross-flow trays were fed from the top with 2.0 t/h of an 
aqueous cosmetic dispersion (50 mPas) and from the bottom with 
0.4 t/h of steam at 54°C (0.15 bar) in the separator present. The 

30 intention was to deplete around 600 ppm of t-butanol from the en- 
tering dispersion. In the dispersion discharged from the counter- 
current stripping pipe of the invention, t-butanol could no lon- 
ger be detected by means of conventional GC analysis with a de- 
tection limit of below 10 ppm. The depletion was therefore com- 

35 plete. 

Example 2 

In a variant of Example 1, two inserts comprising five and six 
40 dual-flow trays respectively, each of which trays were at a di- 
stance of 400 mm from its neighbor, were installed. The trays 
each had 103 holes with a diameter of 20 mm, which corresponded 
to a free hole area of 16% of the pipe cross section. The dual- 
flow trays were fed from the top with 3.5 t/h of dispersion and 
45 from the bottom with 0.7 t/h of steam. Here again, 600 ppm of 
t-butanol were likewise depleted to less than 10 ppm. 
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Consequently, a column stripping process is provided for even 
very small dispersion batches (in this case 6000 kg) which exhi- 
bits an efficiency similar to that of the large deodorizing co- 
lumns used to date . 

5 

Example 3 

The apparatus of the invention is also suitable for separating 
the solvent from polymer solutions, i.e., for replacing it by wa- 
10 ter. 

Using the apparatus of Example 1, a solution polymer in isopropa- 
nol (3270 kg of polymer, 2080 kg of isopropanol, 460 kg of water) 
was fed into the separator instead of the dispersion with a 
15 throughput of 1680 kg/h together with 200 kg/h of steam and was 
stripped with 500 kg/h of steam which was passed in at the column 
bottom. Following discharge from the column bottom, the stripped 
solution polymer contained only 650 ppm of isopropanol. 

20 Example 4 

Using the apparatus of Example 2, the isopropanol was stripped 
from polymer solution fed in at 2100 kg/h, using 700 kg/h of 
steam, to a level of 300 ppm. 
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We claim: 

1. A countercurrent stripping pipe for removing volatile organic 
5 constituents from reaction products, comprising 

a column pipe (101, 201) composed of a plurality 
of pipe sections (lOla-c, 201a-d), in which trays are arran- 
ged, a plurality of successive trays (102, 202) being connec- 
ted to one another to form at least two separate inserts 
10 (llla-c, 211a-d) which can be removed from the column pipe 

{101, 201), 

connections (105, 108; 205, 208) for supplying and 
removing the reaction products and 

connections (106, 107; 206, 207) for supplying and 
15 removing at least one stripping agent in countercurrent to 

the reaction products. 

2. A countercurrent stripping pipe as claimed in claim 1, whe- 
rein up to 10 inserts (llla-c, 211a-d) are arranged in the 

20 column pipe (101, 201). 

3. A countercurrent stripping pipe as claimed in claim 2, whe- 
rein each insert (llla-c, 211a-d) has from 3 to 10, prefera- 
bly from 4 to 7, trays (102, 202) and, with particular prefe- 

25 rence, 6 trays. 

4. A countercurrent stripping pipe as claimed in any of claims 1 
to 3, wherein the diameter of the trays of one insert 
(llla-c, 211a-d) corresponds essentially to the internal dia- 

30 meter of the column pipe (101, 201) and is preferably from 

100 to 2500 mm, with particular preference from 500 to 
1600 mm. 

5. A countercurrent stripping pipe as claimed in claim 4, whe- 
35 rein the distance between successive trays (102, 202) in an 

insert (llla-c, 211a-d) is from 200 to 1000 mm, preferably 
from 400 to 600 mm. 

6. A countercurrent stripping pipe as claimed in any of claims 1 
40 to 5, which has a widened column top (103, 203) which is de- 
signed so as to be removable or which possesses an aperture 
which can be closed and whose diameter permits the removal of 
the inserts (llla-c, 211a-d) . 

45 
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7. A countercurrent stripping pipe as claimed in any of claims 1 
to 6, wherein the internal diameters of successive pipe sec- 
tions (201a-d) decrease from top to bottom and a removable 
insert (211a-d) is arranged in each pipe section (201a-d). 

8. A countercurrent stripping pipe as claimed in claim 7, whe- 
rein the inserts (211a-d) lie on steplike connecting regions 
(212a-d) between each pair of successive tube sections 
(201a-d) . 

9. A countercurrent stripping pipe as claimed in any of claims 1 
to 7, wherein the inserts (llla-c) stand on top of one an- 
other in the column pipe (101). 

10. The use of a countercurrent stripping pipe as claimed in any 
of claims 1 to 9 for removing residual volatiles from polymer 
dispersions . 

11. The use of a countercurrent stripping pipe as claimed in any 
of claims 1 to 9 for replacing the organic solvent of a poly- 
mer solution by water. 
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Abstract 

Countercurrent stripping pipe for removing volatile organic con- 
5 stituents from reaction products, having a column pipe (201) 

composed of a plurality of pipe sections (201a-d), in which trays 
(202) are arranged, connections (205, 208) for supplying and re- 
moving the reaction products and connections (206, 207) for sup- 
plying and removing at least one stripping agent in countercur- 
10 rent to the reaction products. In accordance with the invention, 
a plurality of successive trays (202) in each case are joined to 
one another and form at least two inserts (211a-c) which can be 
removed from the column pipe (201). 

15 



20 



25 



30 



35 



40 



45 




Fig. 2 



^PDBLON ET AL (703) 413-3000 A U 9 / 806^86 

DOCKET # SHEET 3 OF O 

3/8 





806486 



322 




°9/806486 



406 



408 



Fig. 9 



Declaration, Power of Attorney 



Page 1 of 3 
0050/049446 

We (I), the undersigned inventor(s), hereby declare(s) that: 

My residence, post office address and citizenship are as stated below next to my name, 

We (I) believe that we are (I am) the original, first, and joint (sole) inventor(s) of the subject matter which is claimed and 
for which a patent is sought on the invention entitled 

Countercurrent stripping pipe 
the specification of which 

[ ] is attached hereto. 

[ ] was filed on as 

Application Serial No. 

and amended on 

[x] was filed as PCT international application 

Number PCT / EP 99/07639 

on October 12, 1999 

and was amended under PCT Article 19 

on (if applicable). 

We (I) hereby state that we (I) have reviewed and understand the contents of the above-Identified specification, including 
the claims, as amended by any amendment referred to above. 

We (I) acknowledge the duty to disclose information known to be material to the patentability of this application as 
defined in Section 1.56 of Title 37 Code of Federal Regulations. 

We (I) hereby claim foreign priority benefits under 35 U.S.C. § 119(a)-(d) or § 365(b) of any foreign application(s) for 
patent or inventor's certificate, or § 365(a) of any PCT International application which designated at least one country other 
than the United States, listed below and have also identified below, by checking the box, any foreign application for patent 
or inventor's certificate, or PCT International application having a filing date before that of the application on which priority 
is claimed. Prior Foreign Application(s) 

Application No. Country Day/Month/Year Priority 

Claimed 

19847115.7 Germany 13 October 1998 [x] Yes [ ] No 

US (Dec!) Form 03 09/95 



Declaration 

Page 2 of 3 
0050/049446 



We (I) hereby claim the benefit under Title 35, United States Codes, 
application^) listed below. 



119(e) of any United States provisional 



(Application Number) 



(Filing Date) 



(Application Number) 



(Filing Date) 



We (I) hereby claim the benefit under 35 U.S.C. § 120 of any United States application(s), or § 365(c) of any PCT 
International application designating the United States, listed below and, insofar as the subject matter of each of the claims 
of this application is not disclosed in the prior United States or PCT International application in the manner provided by the 
first paragraph of 35 U.S.C. §112,1 acknowledge the duty to disclose information which is material to patentability as defined 
in 3 7 CFR § 1 .56 which became available between the filing date of the prior application and the national or PCT International 
filing date of this application. 



Application Serial No. 



Filing Date 



Status (pending, patented, 
abandoned) 



And we (I) hereby appoint: Norman F. Obion, Registration Number 24 1 _fil&. 

Marvin J. Spivak Registration Number 24, 913; 

Gregory J. Maier, Registration Number 25,599 ; 
/ A William E. Beaumont, Registration Number KLfi9_6; 

j ]D ) Steven B. Kelber, Registration Number 3J0,-#7-3; 

V y Jean-Paul Lavalleye, Registration Number 31^54; 

Timothy R. Schwartz, Registration Number 32, 171: 

Stephen G. Baxter, 

Richard L. Treanor, 

v , . . J Robert W.Hahl, ^ awil ^ y!> , wlUi 1UU 

powers of substitution and revocation, to prosecute this application and to transactair business in the Patent Office 
connected therewith; and we (I) hereby request that all correspondence regarding this application be sent to the firm of 
OgmN^PJS^K^lcCLELLAND, MAIER, &_NE USTADT , P. C, whose Post Office Address is: Fourth Floor 1755 



ti Number 32JM; 
Registration Number 36^319; 

Registration Number 33, 893 , our (my) attorneys, with full 



We (I) declare that all statements made herein of our (my) own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 1 8 of the 
United States Code and that such willful false statements may jeopardize the validity of the application or any patent issuing 
thereon. 



US (Decl) Form 03 09/95 



Declaration 

Page 3 of 3 
0050/049446 



JMkmg Hutmger Woogstr.28 

NAME OF INVENTOR 67U 7 Ljmburgerho£_ l^^Y 

Germany ' 
U "~ ' \m " •r' Citizen of: Germany 

— ^ p ost 0ffice Address: same as residence 



Signature 
Date February 13, 2001 



,X" oij Gunter Staufer 

"Name of inventor * 



\ME Ut UNVEJN IOR ^ 

gnat|rreofInv'entor \* v \ 



Signal 

Date February 13, 



3 W JPeter Keller 

NAME OF INVENTOR 



t== Signature of Inventor 

f|| 

Q Date February 13, 2001 



Johann-Sebastian—BachStr. 15 

6712 6 Hochdorf-Assenheim.- 

Germany l^yC 

Citizen of: Germany 

Post Office Address: same as residence 



Winzerweg 2 

69493 Hirschberg _ -tn 

Germany U 

Citizen of: Germany 

Post Office Address: same as residence 



